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Introduction 
In 2018, Chapel Hill Transit (CHT) released their draft Short-Range Transit Plan outlining a 
Preferred Alternative solution to public transit reconfiguration. According to the Town of 
Chapel Hill, the purpose of the plan was to generate revenue and reduce expenses to 
improve Chapel Hill Transit’s overall financial outlook, including operational efficiencies, 
service contracting, bus size and alternative fuels, university partnership models, and 
revenue impacts of re-instituting fares. The draft project, contracted to Nelson/Nygaard, 
included a State of the System report, technical advisory and policy committee meetings, 
stakeholder and community input, long-range service evaluation, and long-term strategic 
issues assessment. It outlined individual route recommendations, and delineated how these 
solutions align with broader CHT operational goals. However, several highly suitable 
preferred solutions were identified as unfeasible within CHT’s existing budget. This research 
seeks to evaluate the omission of the “unfunded” project list items from an equity 
perspective and asses the priority of these route expansions using a simplified mapping of 
transit propensity variables already employed by CHT.  
 
Background 
Chapel Hill Transit 
Chapel Hill Transit (CHT) is a high-ridership, mid-sized, fare-free transit system which serves 
the Chapel Hill-Carrboro region of North Carolina. Its proven successes are evidenced by the 
6.5 million trips taken in 2015, performing similarly to peer transit agencies in terms of 
productivity and service availability.1 Even so, operating costs have grown more expensive, 
and ridership has been decreasing since 2009. With plans underway for the Durham-Orange 
Light Rail, it is expected that existing demand for bus service will be shifting, as well as the 
nature of travel needs in the region as a whole.2 As development and growth patterns shift 
as a result of transportation and economic changes, CHT is facing an important question of 
how to adapt while continuing to serve the needs of residents and its users.  
 
In 2012, CHT began conducting passenger surveys to gather input from riders and identify 
ways to improve transit services that better serve users. As a part of the Town of Chapel Hill 
and CHT’s planning improvement process, a Short-Range Transit Plan (SRTP) is underway 
that will serve as the roadmap for the next several years. The full process will examine 
funding opportunities, integration of Bus Rapid Transit (BRT), strategic issues, and 
coordination efforts at a regional level that will position the agency for continued success in 
                                                
1 Chapel Hill Transit. (2017). Chapel Hill Transit: Short-Range Transit Plan State of the System Report. 
https://www.townofchapelhill.org/home/showdocument?id=37924 
2 GoTriangle. (2019). Light Rail Home. Retrieved from https://gotriangle.org/lightrail/home 
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the future. This will aid in the overall purpose of the Strategic & Financial Sustainability Plan 
of generating revenue and reducing expenses to improve Chapel Hill Transit’s overall 
financial outlook. 
 
The Town of Chapel Hill’s comprehensive plan includes goals to develop a balanced, multi-
modal transportation system that will enhance mobility for all citizens, reduce automobile 
dependence, and preserve and enhance the character of Chapel Hill.3 In order to achieve 
effective execution of transportation related efforts, the town works with the Durham-
Chapel Hill Metropolitan Planning Organization (DCHC MPO), the agency responsible for 
transportation planning for the western part of the Research Triangle area in North Carolina. 
As per DCHC MPO’s process, a variety of plans guide transportation decisions.4 Some of 
these include: the Comprehensive Transportation Plan (CMP), which contains highway, 
transit, fixed guideway, bicycle, and other types of transportation projects that are planned 
through 2035; the Transportation Improvement Plan (TIP), a fiscally-constrained version; 
and the Metropolitan Transportation Plan (MTP), from which come projects to be submitted 
into the prioritization process for possible state and federal funding. The MTP has a 2045 
outlook. Furthermore, the Strategic Mobility Formula and NCDOT’s Strategic Prioritization 
Office (SPOT), which allocate available revenues based on data-driven scoring and local 
input, also inform project prioritization and investment decisions for major transportation 
projects in the state.5   
Project Prioritization Process6 
The quantitative process used by NCDOT to score public transportation projects is based on 
four criteria: cost effectiveness, demand/density, impact, and efficiency (the first being 
weighted most heavily and each subsequent criterion less than the last). The weighting of 
each of these criteria also considers the regional or divisional impact of the project. The 
total amount of funds programmed to regionally-impactful public transportation projects 
cannot exceed 10% of any region’s total non-highway allocation, just one of many limiting 
factors. The NCDOT metrics focus primarily on the number of individual trips which will be 
affected by the project improvement, also considering the total population of a route’s 
service area and additional revenue generated by new trips.  
 
As a fare-free system, CHT has the potential to score lower in a metric like efficiency, which 
estimates new revenue based on capacity and ridership. Similarly, with traditional criteria 
evaluation that center on throughput and general efficiency, public transportation 
                                                
3 Town of Chapel Hill. (2012). Chapel Hill 2020 Comprehensive Plan. Retrieved from 
https://www.townofchapelhill.org/home/showdocument?id=15001 
4 DCHC MPO, (2019). 2045 Metropolitan Transportation Plan. Retrieved from http://www.dchcmpo.org/programs/transport/2045mtp.asp 
5 DCHC MPO. (2019). Transportation Improvement Program 2018-2027. Retrieved from 
http://www.dchcmpo.org/programs/improvement/tip2027/default.asp 
6 North Carolina Department of Transportation. (2017). P5.0 Non-Highway Scoring-Details. Retrieved from 
https://connect.ncdot.gov/projects/planning/Prioritization Data/P5.0 Submittal Guidance/P5.0 Non-Highway Scoring - The Details - August 
2017 (updated 9-8-17).pdf 
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(particularly rural transport) has always faced the obstacle of proving its strength as a 
necessary part of an inclusive system of mobility.7 This is important to keep in mind, 
particularly within a framework of equity, because a more equitable solution may not 
necessarily serve more people overall, but will serve more of the population that is in most 
need of service—the most transportation disadvantaged. 
Town and Gown Partnership 
Together with state and local operating assistance allocations, the Town of Chapel Hill, the 
Town of Carrboro, and the University of North Carolina - Chapel Hill (UNC) share annual 
operating costs of the transit system on a contractual basis. The University contract, which 
provides approximately 35% of cost funding, primarily covers routes determined to serve 
mainly students and employees of the University. The Towns of Chapel Hill and Carrboro, by 
comparison, provide 21% and 7% of cost funding, respectively.8 As the home of the 
University and UNC Health Care System, the Town of Chapel Hill faces the challenge of 
meeting the mobility needs of both students, a more transient population, and permanent 
residents alike.  
  
                                                
7 Ewing. (1993). 
8 Town of Chapel Hill. (2016). Transit Fund: Major Revenue Sources Descriptions and Estimates. Retrieved from 
https://www.townofchapelhill.org/home/showdocument?id=32093 
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Methodology 
For the purpose of this analysis, I am evaluating the geographic distribution of the five 
transit propensity variables that CHT employs—age, income, disability, home ownership, 
and carlessness—and their spatial relationship to the unfunded bus route improvements 
using Todd Litman’s concept of horizontal equity as a framework. Litman’s full definition of 
horizontal equity is as follows: 
 
Horizontal equity (also called fairness and egalitarianism) concerns the distribution 
of impacts between individuals and groups considered equal in ability and need. 
According to this definition, equal individuals and groups should receive equal shares 
of resources, bear equal costs, and in other ways be treated the same. It means that 
public policies should avoid favoring one individual or group over others, and that 
consumers should “get what they pay for and pay for what they get” from fees and 
taxes unless a subsidy is specifically justified.9 
 
This analysis also seeks to shed some light on how municipalities which face budgetary 
restrictions might begin to evaluate their resources to prioritize improvements and 
resources, with particular regard for the most transportation-disadvantaged. 
 
The fare-free system slightly complicates our understanding of the individual’s actual 
investment in the transit service, but this is nonetheless a useful framework because it 
captures the uniquely different needs between groups of people and recognizes those 
differences as important considerations when making transportation-related decisions.  
 
The Preferred Alternative lists 8 routes as financially infeasible (the “unfunded” list), but I 
am concerned with only 4 of these. Improvements related to the CW, HS, J, and NS routes 
(hereafter referred to as the “focus routes”) all involve enhanced or extended frequency of 
service during the workweek. Accessibility for Monday-Friday service is a simple starting 
point because, despite any amount of analysis, CHT is working with a limited budget. 
Increasing the reliability of Monday-Friday trips involving work, school, and other workweek 
destinations is a high priority for Chapel Hill Transit and the UNC-Chapel Hill community.  
 
I hypothesize that the distribution of transit services proposed in the SRTP Preferred 
Alternative does not adequately reach the most transportation disadvantaged. With 
Litman’s horizontal equity framework as a guide, I explore the highest priority route 
improvements using my own analysis and compare the resulting spatial distribution of 
transit propensity with the transit propensity map found in the CHT Preferred Alternative 
document.  Furthermore, I incorporate additional variables—coverage, frequency, safety, 
                                                
9 Litman, T. (1997). Evaluating Transportation Equity: Guidance For Incorporating Distributional Impacts in Transportation Planning (Vol. 8). 
Retrieved from www.vtpi.orgInfo@vtpi.org 
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and propensity for UNC support—into my analysis in order to better understand what 
considerations should be made with the highest priority, and to determine what routes to 
improve first.  
 
I used 2017 ACS data (5-year estimates) mapped with ArcGIS to visualize age, income, 
renter-occupation, disability, and carlessness by census tract in the Town of Chapel Hill, 
splitting the results into five classifications using Jenks Natural Breaks. Tracts where all 
propensity metrics existed at the highest levels were treated as high priority, and so forth. 
Each tract received a composite value combined from the value of each variable; I then 
mapped these numerical results into a composite map displaying overall transit propensity. 
Furthermore, I compared this map to Chapel Hill Transit’s analysis, and examined the focus 
routes’ proximity to the most suitable tracts. Finally, I create comparison tables (which can 
be found in the appendix) which show how adequately each focus route serves the needs of 
those who fall into any of the 5 categories that represent transit propensity.  
Key Literature 
Equity and Inequality in Transportation 
Transportation planning decisions frequently have significant equity impacts. In the context 
of transportation, inequity refers to disparities related to unequal distribution of resources. 
Equity is a useful lens through which to measure transportation implications because it can 
capture the complexity of the way humans experience the various effects of mobility or 
immobility. As a derived demand, transport has always largely been a way of reaching and 
experiencing other things.10 As such, an individual’s ability or disability to access 
transportation affects not only their mobility, but perhaps more importantly, their ability (or 
disability) to reach other parts and spaces of their community and engage with other 
elements of life.  
 
Analysis of transportation equity can be challenging since its effects are not isolated. There 
are many potential impacts to consider, various ways to measure those impacts, and many 
possible ways to categorize the individuals involved in the analysis. Bullard (2003) classifies 
disparate transportation outcomes into three categories: procedural, geographic, and 
social.11  
 
Procedural inequity occurs when transportation decisions are carried out in a way that is not 
be uniform, impartial, and consistent. When involvement of public stakeholders is not 
                                                
10 Rodrigue, J.-P., & Hesse, M. (2006). Guest Editorial: Global Production Networks and the Role of Logistics and Transportation Growth and 
Change, Special Issue on global production networks Globalization: Emblematic Paradigm for Social Sciences and Human Geography. 
Retrieved from https://people.hofstra.edu/jean-paul_rodrigue/downloads/GPN_Editorial Intro.pdf 
11 Bullard, R. (2003). Addressing Urban Transportation Equity in the United States. Fordham Urban Law Journal, 31(5). Retrieved from 
https://ir.lawnet.fordham.edu/ulj/vol31/iss5/2 
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diverse or representative, the rules do not apply equally to everyone and the process of 
decision-making itself becomes a source of inequity. Geographic inequity can occur because 
transportation decisions have distributive impacts—both positive and negative—that are 
geographic and spatial. “Some communities,” as Bullard states, “are located on the ‘wrong 
side of the tracks’ and often receive substandard transportation services.” [expand] Finally, 
social inequity involves the unequal distribution of transportation-related advantages and 
hardships across population groups. Historically, transportation amenities accrue to 
wealthier and more educated portions of society, while transportation disadvantages fall 
disproportionately on people of color and individuals at the lower end of the socioeconomic 
spectrum.12 Categorizing types of inequity in this way is just one important framing 
mechanism because it captures many dimensions of the problem.  
 
Alternatively, Todd Litman and the Victoria Transportation Policy Institute (1997) divide the 
ways of operationalizing equity into vertical and horizontal concepts. Horizontal equity, 
which is used in this analysis, concerns equal treatment of those who all fall in the same 
subset of people, or who are considered equal in ability and need. This means that equal 
groups or individuals should receive equal shares of costs, benefits, and resources. On the 
other hand, vertical equity involves the distribution of impacts between individuals or 
groups who have different abilities and needs. These abilities and needs can relate to 
income, social class, mobility, privilege, occupation, race, or gender, among other things.13  
 
Many experts relatedly view these issues as ones involving spatial and social inclusion and 
environmental justice, which further diversifies the options for operationalization. From a 
justice perspective, all impacts of transportation, both negative and positive, should be 
distributed equitably (not equally) across racial, ethnic, and income groups;14 while social 
inclusion means everyone can participate adequately in important activities and 
opportunities, including access to services, education, employment, and decision-making.15 
This relates well to Bullard’s delineations, and illustrates the ways in which transportation 
outcomes extend into other areas of one’s life. These many definitions frequently overlap or 
conflict, but the primary takeaway is that each results in a different policy framework 
through which the problem of inequity can begin to be addressed. A particular decision may 
seem equitable when evaluated in one way but inequitable when evaluated in another. 
Therefore, transport planning often involves making tradeoffs between different equity 
objectives.16 
 
                                                
12 Bullard, R. (2003). 
13 Litman, T. (1997). Evaluating Transportation Equity: Guidance For Incorporating Distributional Impacts in Transportation Planning (Vol. 
8). Retrieved from www.vtpi.orgInfo@vtpi.org 
14 Alsnih, R., & Stopher, P. R. (2003). Environmental Justice Applications in Transport: The International Perspective (pp. 565–584). 
https://doi.org/10.1108/9781786359513-031 
15 Lucas, K. (2004). Running on empty: transport, social exclusion and environmental justice. Policy Press. 
16 Litman, T. (1997). 
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The process of transportation planning has always involved trade-offs between costs and 
benefits, and those costs and benefits are seldom distributed equally or even randomly. Just 
as with most areas of planning, the history of inequality within transportation is long and 
continues to be unresolved. From when the Supreme Court upheld the constitutionality of 
segregated railroad car seats in the 1896 landmark Plessy V. Ferguson case, even through 
the rejection of “separate but equal” in the 1954 Brown v. Board of Education case, unequal 
accommodation of all individuals in the transportation planning process persists. In the 
same way, transportation development spending has always been about opportunity and 
equity, resulting in similarly unequal distribution of advantage and disadvantage.17 This 
applies not only to disparities between groups of people, but also between transportation 
modes.  
 
Brian Taylor, in Geography of Urban Transportation Finance, adds another cross-cutting 
layer of distinction to transportation equity by introducing confounding notions of equity 
within the realm of transportation finance.18  By adding a unit-of-analysis distinction to his 
assessment, he captures different ways of understanding various types of inequity [table 1].  
 
 Types of Equity 
Unit of Analysis Market Equity Opportunity Equity Outcome Equity 
Geographic 
States, counties, 
legislative districts, etc. 
Transportation spending in each 
jurisdiction matches revenue 
collections in that jurisdiction. 
Transportation spending is 
proportionally equal across 
jurisdictions. 
Spending in each jurisdiction 
produces equal levels of 
transportation capacity service. 
Group 
Modal interests, 
racial/ethnic groups, etc. 
Each group receives 
transportation 
spending/benefits in proportion 
to taxes paid. 
Each group receives a 
proportionally equal share of 
transportation resources. 
Transportation spending 
produces equal levels of access or 
mobility across groups. 
Individual 
Residents, voters, 
travelers, etc. 
The prices/taxes paid by 
individuals for transportation 
should be proportional to the 
costs imposed on society. 
Transportation spending is equal 
per person. 
Transportation spending 
equalizes individual levels of 
access or mobility. 
    
Table 1. Confounding Notions of Equity in Transportation Finance (B. Taylor) 
 
Taylor divides transportation finance equity into three types: market, opportunity, and 
outcome. The first has to do with the balance of investment in transportation with the 
benefit of that transportation to the individual, group, or geographic region. For example, 
transportation spending in a particular jurisdiction should match revenue collections in that 
same area, or the costs to individuals for transportation should be proportionally 
appropriate when considered against the costs imposed on the entire society.  
 
Opportunity equity involves a group of regions or peoples receiving equal transportation 
benefits across the unit of analysis. This, in other words, is the vertical equity to which 
                                                
17 Bullard, R. (2003). 
18 Taylor, B. D. (2004). The Geography of Urban Transportation Finance. In S. Hanson & G. Giulian (Eds.), The Geography of Urban 
Transportation (3rd ed., pp. 294–331). New York, New York: The Guilford Press. 
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Litman refers. The distribution of benefits and costs spread equally across individuals or 
groups—for example, equal transportation spending per person by an institution—
disregards differences in need or ability to pay. This excellently illustrates the confounding 
nature of Taylor’s categories.  
 
Third, outcome equity refers to the service that is provided as a direct result of 
transportation spending and investment. This would ideally equalize individual or group 
levels of access or mobility, but the concepts of justice and inclusion as they are previously 
described are still critical factors. That is, the impacts of transportation should additionally 
allow adequate opportunity for participation in one’s community with respect to different 
needs and capacities.  
 
The equity of transportation finance is an important consideration because public 
transportation already faces a disadvantage when it comes to funding. Investment in a 
transport-dependent population or particularly needy region is further complicated by the 
difficulty to even acquire necessary funds to successfully complete such projects. Nationally, 
80% of all surface transportation funds is earmarked for highways and 20% is earmarked for 
public transportation.19 While this case analysis does not evaluate transportation 
disadvantage across modes, it is important to remember that the personal freedoms and 
flexibility afforded by travel via automobile are not accessible in the same ways to transit 
riders. People take public transit for a variety of reasons, but the added vulnerability of 
those who cannot access a personal automobile, cannot drive, or choose to forgo auto 
travel makes this an important area of exploration. The volatility of shared travel leaves 
transit riders particularly susceptible to the negative impacts of unevenly distributed costs 
and benefits compared with those who take personal automobiles.  
 
Zakowska and Pulawska (2014) are among the transportation scholars who argue that 
current evaluative measures in transport planning do not account for equity—defensibly an 
extremely important consideration in designing and improving a transit system.20 Planners 
and transportation representatives face an increasingly difficult task of allocating limited 
public funds to public transit projects to serve as many people as possible, and equity 
metrics have long been absent from the process.21 In the case of Chapel Hill Transit, the 
University, as a holder of a 35% contribution, plays a large part in transit-related decisions. 
They are particularly interested in trips which serve university-related purposes, and 
resulting procedural inequity means that there will inevitably be transportation-
disadvantaged individuals who are unaffiliated with the university and consequently 
experience limited mobility. Lucas (2012) refers to this idea as social exclusion, a concept 
                                                
19 Sanchez, T. W., Stolz, R., & Ma, J. S. (2003). MOVING TO EQUITY: Addressing Inequitable Effects of Transportation Policies on Minorities. 
Retrieved from www.civilrightsproject.harvard.edu 
20 Zakowska, L., & Pulawska, S. (2014). Equity in transportation: New approach in transport planning. Transport Problems. 
21 Joshi, N. N., & Lambert, J. H. (2007). Equity Metrics With Risk, Performance, and Cost Objectives for the Prioritization of Transportation 
Projects. IEEE Transactions on Engineering Management, 54(3), 539–547. http://doi.org/10.1109/TEM.2007.900790 
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which emphasizes the interactions between individual, structural, and economic factors,22 
and it is important to remember that no one causal factor can be altered to result in a 
perfectly equitable system.  
CHT Short-Range Transit Plan 
State of the System Report: Understanding Transit Propensity23 
According to the SRTP State of the System report, Chapel Hill Transit uses five indicators to 
measure propensity to use transit: seniors (ages 65 and up), people with low incomes (less 
than 200% of the federal poverty line), people experiencing disabilities, rental-occupation, 
and zero-vehicle households (carlessness). The map evaluating transit propensity in Chapel 
Hill and Carrboro, which is presented in the appendix [figure 3], shows five main areas with 
high concentrations of transit propensity: (1) UNC’s main campus, (2) University Place, (3) 
the UNC facilities property (Estes Drive and MLK Jr. Boulevard), (4) the western side of the 
North Greensboro corridor near Carr Mill Mall, and (5) the residential area between West 
Franklin and West Cameron Avenue (Figure 1). This evaluation includes both population and 
employment density by transportation analysis zone. These five areas are currently well-
served by transit. This is logical; nearly one quarter of Chapel Hill residents are students24 
whose income likely falls below 200% of the federal poverty line, and many of whom are 
renters. In their 2016 ridership survey, most of the transit users surveyed were young, lower 
income students or professionals. 
 
There are many ways to understand propensity to ride transit, and several factors can 
contribute to transportation disadvantaged status. In some ways, the measures that the 
Town of Chapel Hill uses to determine propensity for transit use may be painting an 
incomplete picture. Other factors include driver licensure, language barriers, isolation, 
frequency and nature of obligations, among others. 
 
Often, areas with high concentrations of poverty are not served well by public transit, 
despite the fact that these neighborhoods may be most in need of it. While this does not 
appear to be the case in Chapel Hill, the SRTP uses different metrics for understanding 
which populations may be in most need of reliable transportation.25 Furthermore, the trip 
that is not taken is a crucial consideration. Transportation outcomes, such as ridership, can 
                                                
22 Lucas, K. (2012). Transport and social exclusion: Where are we now? Transport Policy, 20, 105–113. 
http://doi.org/10.1016/J.TRANPOL.2012.01.013 
23 Nelson Nygaard. (2018). Chapel Hill Transit: Short Range Transit Plan Preferred Alternative. Retrieved from 
https://www.townofchapelhill.org/home/showdocument?id=40561 
24 Town of Chapel Hill. (2012). Demographics. Retrieved from https://www.townofchapelhill.org/home/showdocument?id=10030 
25 Badger, E. (2013). Telling the Story of Inequality on Public Transit, With Maps | CityLab. Retrieved from 
https://www.citylab.com/transportation/2013/05/mapping-equality-bus/5487/ 
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only be measured on trips which have already taken place, and cannot capture the latent 
demand of potential trips which could not be made.26   
 
State of the System: Current Riders 
The State of the System analysis reported that the most common purposes for transit trips 
in 2016 were to and from work and college. Over half of transit riders are students, over a 
quarter are professionals or skilled technicians, and 38% of riders don’t have access to a 
private automobile.  
 
Chapel Hill’s local economy is dominated by the University and UNC Hospitals. In 2009, the 
University employed 11,567 and UNC Hospitals employed 7,768. UNC-Chapel Hill and the 
UNC Hospital anchor the system with nearly 7,000 average weekday boardings at the three 
busiest stops. Other high ridership areas include the Martin Luther King, Jr. Boulevard 
Corridor and downtown Carrboro.27 These major employment centers in Chapel Hill align 
with both transit ridership and transit propensity.  
 
“CHT is frequently used by UNC-Chapel Hill students. According to the 2015 Campus 
Commuting Survey, 52% of UNC-Chapel Hill students identified as CHT users. Despite 
high transit use by students, UNC-Chapel Hill employees are driving to work at the 
highest observed rates since 2004, with more than 60% reporting driving alone to 
work.28  
Unfunded Improvements 
Figure 5 displays a matrix with the unfunded improvement list of the Chapel Hill Transit 
Short Range Transit Plan. Unfunded improvements include: new or enhanced weekend 
service on Route CL, D, J, and NS; frequency improvements on Route CW, J, and NS; 
weekday service span improvements on Route HS; improved connections and service to 
new areas, including Patterson Place, Estes Drive and the West NC 54 corridor. 
 
An estimated total operating cost for these improvements is approximately $3 million, and 
proposed service would require an additional 10 vehicles to operate at peak hours. Six of 
the eight improvements involve extending the service of an existing bus route to include a 
portion of weekends.29 Chapel Hill transit currently runs 9 routes on Saturdays (compared to 
24 routes during weekdays), and no service on Sundays. Considering the factors which 
                                                
26 Clamann, Sr., M. (2019). A Human Factors Perspective on Designing for All. Chapel Hill. Retrieved from 
https://www.roadsafety.unc.edu/wp-content/uploads/2019/01/Coffee_Conversation_Proceedings-CSCRS-Clamann-Design-Human-
Factors-01282019.pdf 
27 Nelson Nygaard. (2018). 
28 ibid 
29 Nelson Nygaard. (2018). 
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contribute to transportation disadvantage and may indicate propensity to take transit, 
limited weekend service is not an element which would continue advancing an equitable 
system. However, the SRTP also included an illustration of the ways the Preferred 
Alternative would meet the Project Goals, one of which is “Emphasizing Equity.” As 
previously outlined, there are countless ways to understand and advance equity in 
transportation, but an acknowledgement of the goal is an important place to begin.  
 
More specifically, existing routes CL and D both currently serve residential areas/apartment 
complexes; the CW and J routes serve dense residential areas in Carrboro. In contrast to 
employment centers, it is less clear how much of the population will need coverage in 
residential areas. NS is the only route that runs all the way north to the Eubanks Park & Ride 
(P&R). This is important because it is right off of I-40, and serves people coming from other 
counties. Route HS serves Chapel Hill public schools (elementary, middle and high). It is 
additionally important to improve weekday service span if the routes are carrying school 
children.  
 
No areas will explicitly lose service if the Preferred Alternative is implemented, but the 
opportunity to gain better access through increased frequency and reliability is a lost 
opportunity both for those residents, and for Chapel Hill Transit. Likewise, CHT initiating a 
plan for better access gives them the feasibility of continued important efforts in ensuring 
that all Town residents are receiving not only the minimum benefits from the place where 
they live, have a greater chance of social, economic, and personal welfare.  
 
To briefly address the issue of procedural inequity, it is important to note that the Preferred 
Alternative solution included a community engagement process and time for public input. 
While this analysis does not evaluate the full extent of the success of the survey or public 
engagement work, in some cases, the resources that might be devoted to a full, 
comprehensive analysis of the process would be better allocated to outrightly funding the 
unfunded projects. This is purely speculator. While we do not have all the tools to 
understand the complete successes of this evaluative framework that CHT has settled upon, 
we can understand that CHT chose trade-offs that may have certain, unforeseen results. As 
previously mentioned, latent demand cannot be captured or evaluated without a control, 
and the transit surveys attempt to understand some of that. But if these surveys were only 
being distributed on the buses, then the views of non-transit riders, particularly those who 
might choose to ride if they had access to service, is not reflected.  
 
Recall that addressing transportation disadvantage does not end by simply supplying 
improved transportation services. To offer a better chance of success, the system should 
incorporate supportive and integrative measures in the planning and delivery of 
transportation services. 
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Results 
The visual results of this analysis—a map indicating transit propensity using 5 indicators in a 
suitability analysis—can be found in the appendix. In addition to a description and outline of 
major considerations for each focus route, this section describes the adequacy of each focus 
route with regard to (1) Chapel Hill Transit’s five transit propensity variables, and (2) 
additional transit characteristics which emerge from the major considerations of each route.  
Route CW (Carrboro/Weaver Street) 
The CW route snakes through Carrboro north of Jones Ferry Road. It serves the western 
edge of the UNC campus along Columbia Street, and along West Franklin Street, Weaver 
Street, Hillsborough Road, NC Highway 54, and ends at the Jones Ferry Park & Ride (P&R). 
This course also serves many rental properties and at least 6 apartment complexes in 
Carrboro. It runs every 20 minutes from 7:30 am until 9:00 pm, except between the hours of 
10 am and 3 pm, when it runs every hour.  
Route HS (Chapel Hill High/Southern Human Services) 
The HS route serves the north side of Chapel Hill from Eubanks Road to Estes Drive between 
Seawell School Road and Martin Luther King Jr Boulevard. Among its major interest points, 
HS provides access to at least four large apartment complexes, the Southern Human 
Services Center (an Orange County operation), four public schools (two elementary, one 
middle, and one high school), and three community centers. At its southern-most point, it 
serves the RR lot, which is a gated parking lot in which students living in UNC Housing 
(residents) may purchase a permit30. Between the hours of 5:45 am and 6:00 pm, this route 
circulates every half-hour, with a break from roughly 9:30 am to 11:00 am.  
Route J (Jones Ferry Road) 
The J route services the western edge of the UNC campus along Columbia Street, Downtown 
Carrboro and Chapel Hill, HC Highway 54 between Jones Ferry Road and South Columbia, 
and a large residential area along Smith Level Road south of NC 54. The major points of 
interest along this route include two schools (Carrboro High School and Frank Porter 
Graham Elementary), Weaver Street Market, Carrboro Town Hall, Carrboro Public Works, 
several operations of the UNC Hospital system, the State Employees Credit Union (SECU), 
and at least 12 large apartment communities. It runs every 15-20 minutes between the 
hours of 6:30 am and 7:00 pm, and then every half-hour until 11:30 pm.  
Route NS (North/South: Eubanks Road and Southern Village) 
The NS route serves as a bi-directional connection between the northern and southern ends 
of Chapel Hill. It begins at the Southern Village P&R lot, which is town-operated and located 
                                                
30 Student Transportation and Parking. (2019). 
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near the Orange-Chatham County border, and concludes at the P&R lot on Eubanks Road, 
near I-40 and the northern border of the Town. NS also provides access to the MLK P&R off 
of Martin Luther King Jr Boulevard, a UNC-specific lot. Any UNC P&R requires a UNC-specific 
permit provided to students and staff who belong to the Commuter Alternative Program, 
which rewards those using sustainable, alternative transportation options31. Among its 
important interest points are the Aquatic Center, the YMCA, Chapel Hill Town Hall, SECU, 
operations of the UNC Hospital system, and at least 7 large apartment communities. This 
route’s headway is roughly 20 minutes all day, and runs from 5:30 am through 11:30 pm. 
 
Below is a comparison between the Chapel Hill Transit analysis of transit propensity (left) 
and my suitability analysis using the same five variables as CHT. 
 
Emerging Considerations 
When examining the suitability of service in Chapel Hill with regard to CHT’s five transit 
propensity variables, my result varies slightly from the analysis conducted for the Preferred 
Alternative. While both maps display high transit propensity near University Place and just 
north of the UNC main campus, the town’s map exhibits the highest predisposition for 
transit use within the bounds of UNC’s campus. My evaluation places these characteristics in 
the Carrboro area just north of NC 54 around Jones Ferry Road. This discrepancy makes 
sense since the Chapel Hill analysis uses employment data to help determine the 
concentration of people most likely to use transit. Any system funded majorly by the 
university is unlikely to calculate that the university itself is not in need of those services.  
 
But the implications for horizontal equity seem bleak. If students without cars, for example, 
are the group in question, then those who live on or near campus are likely to experience 
better transportation outcomes and be less dependent upon transit because of their close 
proximity to the university— i.e. “work” or “school.” An analysis based on location of 
                                                
31 UNC Transportation and Parking. (2019). 
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employment opportunities alone may not capture the space residents must traverse to 
actually reach their employment. The carless students living off campus, as a continued 
example, are experiencing spatial mismatch. Accessibility is not only a function of the 
transportation system, but also of the land use patterns served by that system.32 With an 
understanding that spaces and land uses are “mismatched,” I invite the consideration the 
resident of the Town who are most likely to use public transportation may not be the same 
as those most likely to need it. This is an important distinction to make even though the 
Town’s definition of “propensity” is unclear.  
 
My suitability map models greater need for public transit in spaces farther from UNC 
campus, and that difference is likely related to the spatial discrepancy between places of 
residence and places of employment (or study). Further, a demonstrated need for transit 
services more distant from the University indicates that a failure to improve service along 
the focus routes (J, NS, HS, CW) may further exacerbate existing horizontal inequity among 
both university-affiliated personnel living outside of the campus, and those not affiliated at 
all with the university. Improvements along route J, in particular, which services much of 
Carrboro’s residential area, is capable of further benefitting those who are determined to be 
most transit-dependent (and, subsequently, less mobile).  
 
The additional, major considerations which surface with examination of these routes 
include, firstly, safety. At least two routes run along NC 54, and two along MLK Jr 
Boulevard—both wide, major corridors. Considering the transit service alone is not enough 
because the connecting and adjacent facilities are what allow accessibility of the system. 
Inadequate crossings exist in some places along these corridors, which make even excellent 
transit service inconvenient or unusable.  
 
The equity of transit systems should also be considered from spatial (coverage) and 
temporal (frequency) standpoints. These two characteristics are often at odds, as the 
capacity of a system may not allow for both short headway and a wide-reaching network.33 
If an area currently receiving no transit service demonstrates an abundance of 
characteristics which might signal high propensity to need or use public transit, then 
presumably, some service is better than none. In the context of the Chapel Hill-Carrboro 
area, most areas (especially residential ones) are served because of the towns’ smaller size. 
It is not enough to focus simply on the characteristics of the transport system. It is equally 
necessary to consider the spatial distribution of opportunities, so that transport policies 
might be evaluated not only in terms of moving the people to the opportunities but also 
moving the opportunities to the people.  
 
                                                
32 Ewing, R. (1993). 
33 Blumenberg, E. (2004). 
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Finally, the probability for support by UNC is a valuable consideration, as the university 
provides 35% of cost funding for CHT to operate. UNC has a particularly strong interest in 
accommodating trips that serve a university-related purpose, and equitability may take a 
back seat if the route does not provide enough university-related trips. Moreover, there are 
a variety of other stakeholders invested in CHT which may influence the procedures and 
policies governing decisions. Untangling these is a complex task, but one worth 
acknowledging. For this analysis, probability for UNC support was determined based on 
spatial proximity to the main campus. 
Analysis and Discussion:  
In comparing my own analysis to the CHT SRTP Preferred Alternative, it is clear that the 
regions with high transit propensity are inconsistent. As previously described, the CHT 
report shows most transit propensity concentrated within and around UNC properties. 
Based on both employment and residences, this makes sense. UNC and UNC Hospitals is 
Chapel Hill’s top employer, and any university-related trips outnumber those unrelated in 
any way to the university. However, my analysis found many more tracts with high transit 
propensity in the Carrboro area and along major corridors in a way that the Preferred 
Alternative did not. I also found the NS route to be a high priority based on transit 
propensity variables, and this route only runs along the edge of campus, north-south along 
South Columbia and Martin Luther King Jr. Drive from Southern Village to Eubanks Road and 
I-44.   
 
While there are conflicts between different types of equity, I am only considering Litman’s 
particular characterization as it applies to the CHT focus routes. Litman’s concept of 
horizontal equity as equal treatment of those who fall into the same subset of people 
illuminates the differences in needs between the various population stratifications in Chapel 
Hill and Carrboro. When considering one subset or band of individuals—perhaps those 
affiliated with the University—there are ample ways for those people to move around, and 
the solutions proposed in the SRTP Preferred Alternative are projected to fill the needs of 
those people. On the other hand, considering non university-related trips paints a different 
picture. If the needs of the people taking those trips are different, and they are indeed more 
transportation disadvantaged, then the current system is not quite as equitable from 
Litman’s horizontal perspective.  
 
With access to the more data and a more comprehensive understanding of the area’s 
transportation needs, a more exhaustive comparison could be done, using different 
iterations of equity frameworks to evaluate them. This would provide additional evidence 
for and insight into how a single transportation investment project may appear to have an 
entirely different outcomes when appraised within different frameworks. 
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Limitations 
There are a number of potentially confounding variables that are not dissected in this 
analysis. For example, household size affects whether the number of cars available to the 
household is sufficient for meeting their travel needs. Considering means of transportation 
to work and unemployment, for example, might also tell a different story.   
 
Like many planning problems, building the perfect transit system might be considered 
“wicked.” That is, a problem that is relentless and inherently unsolvable “once and for all”34. 
As the social fabric of the town changes and needs for mobility shift in unpredictable ways, 
the “solution” to the transit problem will also undoubtedly shift. With a limited budget and 
many variables to consider, this wickedness, while unavoidable, can also serve as the 
impetus for continued and perpetual improvement with time.  
Conclusion 
My analysis found that the SRTP assessment of propensity to take transit may be 
incomplete, and that it does not demonstrate clear horizontal equity (as Litman defines it), 
particularly without the implementation of the focus route improvements. My additional 
suitability mapping of the 5 variables that CHT used yielded a map that displayed transit 
propensity as concentrated in different parts of the region; namely, concentrated less within 
the UNC campus boundaries and more among residential areas near major corridors. This 
may indicate a spatial mismatch between employment (or student-related) activities and 
residential areas. Additionally, “propensity” to take transit is a term worth further 
exploration, as it does not delineate between those likely to use service and those most 
likely to need service. 
 
As a resource that provides mobility and access to opportunities, transportation is a critical 
part of the discussion of urban/spatial equity. For many, it is defined as a basic right. 
Transportation planning decisions can have significant and diverse equity impacts. The US 
experience demonstrates that, even despite legal successes and vast spending on special 
programs targeted at transportation-disadvantaged citizens over the last 10 years, 
transportation policies in the US continue to nurture an inequitable environment. 
 
UNC-Chapel Hill is the largest employer in the area, with additional employment hubs along 
the US 15-501 corridor and Mason Farm in southeast Chapel Hill. These employment 
centers are currently served by transit but emerging demand and capacity constraints 
should continue to be monitored. 
 
                                                
34 Rittel, H. W., & Webber, M. M. (1973). Dilemmas in a general theory of planning. Policy sciences, 4(2), 155-169. 
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Since funding and budgeting appear to be one major consideration in selecting 
transportation projects, it is important to understand that there are many ways of 
understanding cost - not just money, but other valuable things lost like time, the labor force 
of people who cannot get to employment centers, or the vibrancy of a place which allows 
everyone to equally access resources. This analysis outlined an alternative way of estimating 
transit propensity, and showed that there are many ways of assessing equitability within a 
transport system. Furthermore, it outlines characteristics that should be taken into 
consideration when prioritizing transit improvements. Some of these are more easily 
quantified, but all 
 
Transport facilities require significant public resources, the allocation of which can favor 
some people over others. Statistical evidence shows that people living on the lowest 
incomes, in both the UK and the US, spend a far greater proportion of their income to travel 
less often and over shorter distances than the average population. These groups and 
individuals also disproportionately suffer the lack of multimodal accommodations within our 
car-dominant transport systems.35 
 
It is critical to recognize that the transportation improvement projects deemed most 
desirable or feasible in a system lacking accessibility for all is only labelled as such because a 
certain framework of criteria has been applied. If a widespread understanding of equity 
were applied to project prioritization methods, the outcomes of transportation investments 
might look very different. The system by which we evaluate outcomes should also be 
evaluated, and in this case, should include equity as a part of the conversation, considering 
varying needs and abilities. 
 
Transport infrastructure is often responsible for shaping the layout of towns and cities, and 
determining where people live, work, shop, go to school, and carry out their leisure 
activities. The growing importance of transport in enabling access to essential goods and 
services is increasingly being recognized in the transport world, and is, many agree, a human 
necessity. 
 
  
                                                
35 Lucas, K. (Ed.). (2004). Running on empty: transport, social exclusion and environmental justice. Policy Press. 
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Appendix 
 
 
 Chapel Hill Transit Characteristics 
Transit Route Over 65 200% Poverty Disabled Renters Carless 
CW - + - + + 
HS + - + - - 
J - + + + + 
NS - + + + - 
 
Figure 1.  
Chapel Hill Transit Focus Routes 
This figure shows whether each of the focus routes meets the criteria for adequate service 
based on the characteristics used by Chapel Hill Transit. 
 
 
 Additional Characteristics 
Transit Route Safety Coverage Frequency UNC Support 
CW + - - + 
HS - + - - 
J - + + + 
NS - + + + 
 
Figure 2.  
Chapel Hill Transit Focus Routes 
This figure shows whether each of the focus routes meets the criteria for adequate service 
based on particular additional characteristics. 
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Figure 3  
Chapel Hill and Carrboro Transit Propensity  
CHT Short Range Transit Plan Preferred Alternative Document  
This is the result of the transit propensity analysis conducted as a part of the Short-Range 
Transit Plan. 
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Figure 4.  
Chapel Hill Transit System Ridership  
CHT Short Range Transit Plan Preferred Alternative Document 
This map displays the current frequency of ridership in the Chapel Hill-Carrboro area as a 
part of the recent Short-Range Transit Plan. Areas where more trips are taken display larger 
bubbles.  
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Route Unfunded Service Improvement Summary 
Additional 
Revenue 
Hours 
Added Annual 
Operating Costs 
Frequency (minutes between buses) 
Peak Midday Night/Weekend 
CL Add weekend service 1,300 $133,000 20 50 60 
CW Improve midday service to 30 minutes 1,500 $154,000 20/30 30 60 
D Extend service to Patterson Place and provide Saturday service until 9pm 5,400 $546,000 20 30 60 
HS Provide all-day service 1,000 $102,000 60 60 -- 
J 
Improve morning peak frequency to 
every 10 minutes and offer 15-minute 
service until noon. Provide Saturday 
service until 11 PM and Sunday service 
until 9 PM 
3,200 $328,000 10/15 15/20 40 
NS 
Improve morning peak frequency to 
every 6 minutes. Provide Saturday 
service until 11 PM and Sunday service 
until 9 PM 
2,300 $239,000 6/10 15 30/40 
West NC 
54 
New weekday peak-only service from 
While Cross to UNC-Chapel Hill 1,500 $154,000 70 -- -- 
Estes 
Drive 
New crosstown service connecting UNC-
Chapel Hill, University Place, and Glen 
Lennox via Estes Drive. 
13,100 $1,322,000 30 30 30/45 
Total  29,400 $2,978,000     
 
Figure 5.  
Chapel Hill Transit Unfunded Improvements  
CHT Short Range Transit Plan Preferred Alternative Document 
Bolded routes were considered in this analysis (CW, HS, J, NS) 
 
 
Project Goal Preferred Alternative Impacts 
Improve Transit Mode Shift 
Preferred Alternative improves weekend service throughout the system, improves how often 
buses arrive, makes service simpler and easier to understand, and provides more all-day 
service, which will help improve transit mode shift in the community. 
Increase Ridership Preferred Alternative improves weekend service, increases service frequency, and makes service more direct, which will lead to increased ridership. 
Create High Frequency Transit 
Corridors 
Preferred Alternative improves service frequencies in the highest demand areas, including 
East Franklin Street and Martin Luther King Jr. Boulevard to provide a series of high frequency 
transit corridors. 
Emphasize Equity (Provide Transit 
Service where it is Most Needed)  
Preferred Alternative considered transit need as part of the service planning effort, and 
recommendations result in minimal change to existing service coverage. 
Improve Weekend Service Preferred Alternative will provide Saturday and Sunday service on Routes A, CM, CW, D, J, N, NS, NU, and U. 
Enhance the Convenience of Living 
without a Private Vehicle 
Preferred Alternative improves existing service frequencies, improves the directness of 
service, improves Saturday service, and dramatically increases the availability of Sunday 
service to enhance the convenience of living without a private vehicle. 
 
Figure 6.  
Alignment with Project Goals 
Preferred Alternative and CHT’s Project Goals 
“The Preferred Alternative aligns with CHT’s established project goals, as summarized in [the Figure 
below]. In addition, the Preferred Alternative improves and aligns with the principles established at 
the beginning of the planning effort.” (Nelson Nygaard 2018) 
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Figure 7.  
Chapel Hill Transit Existing System
 M
ap (Source: Tow
n of Chapel Hill) 
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Figure 8.  
Chapel Hill Transit’s Five Transit Propensity 
Variables, mapped 
Author’s analysis 
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Figure 9.  
Chapel Hill suitability of burdened areas 
This analysis considered the five transit propensity variables that Chapel Hill Transit used to 
determine which areas of Chapel Hill were more likely to have higher transit ridership or 
need. 
 
